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(Herrmann et al.， 1990)のち、アフリカツメガエル(Smithet al.， 1991)、ゼブラ
フィシュ(Shulte-Merkeret al.， 1992)、ホヤ(Yasuoand Satoh， 1993)、昆虫
(Kispert et al.，1994)、ニワトリ(Kispertet al.， 1995a)で相次いでそのホモログが単
離された。これらの遺伝子はTドメインと呼ばれるDNA結合領域をN末側に持つ転
写因子をコードすることが明らかにされている(Kispertand Herrmann， 1993; 
Muller and Herrmann， 1997)。その後、 BrachYUlγホモログ以外にもアフリカツメ
ガエルの母性に存在するVeg穴Zhangand King， 1996)やニワトリの肢芽で発現す
るTbx4、Tbx5などのTボックス遺伝子も単離されている(Issacet al.， 1998)0 VegT 
は母性に植物極側で発現しており内陸葉および中医葉の分化に深く関係しているこ



















































ているのatoh，1994，1998; Di Gregorio and 1βvine， 1998; Satou and Satoh， 
1999)。ホヤにおいてもBrachYUlγホモログが単離されている。マボヤHrBra(As-T;
Yasuo and Satoh， 1993，1994)およびカタユウレイボヤCi-Bra(Corboet al.， 1997) 
である。いずれも脊索においてのみ発現する。 HrBraの機能解析は進んでおり、細
胞聞の相互作用なしにそれだけで、脊索を分化させることができることが明らかに
されている(Yasuoand Satoh， 1998)。つまり、 HrBraが発現するだけで、そのター
ゲット遺伝子が誘導されると考えられる。このシンプルな系を利用して、 Ci-Braの
ターゲット遺伝子群が単離されている(Takahashiet al.， 1999a)o Ci-Braのターゲッ
ト遺伝子のーっとして単離されたCi-tropの転写制御領域にはTドメインの結合配列
が存在しCi-Braが結合することで直接的に転写が制御されることが明らかにされて
いる(DiGregorio and Levine， 1999)。また、 HrBra(Takahashiet al.， 1999b)、Ci-
































































































Hd104F ; cccaagcttgggAGTGGTAAAAGGAATATA 










































































脊索のマーカーとして脊索特異的抗体Not-1(Nishikata and Satoh， 1990)を用

















Bra381F : GGGACAACATATCTGCCC 
Bra472NotR ; atagtttagcggccgcattcttatTCAAAGTCTCAAATTCTG 
Tbx6_326F ; GCCCGTGCTAAGAAACCC 
Thx6_ 445NotR ; atagtttagcggccgcattcttatCTGAT了rGCTACACTGTT






マボヤ腔のinsituハイブリダイゼーション法は基本的にはSatouet al. (1995) 
に従い、 500Cでハイブリ夕、イゼーションを行った。フローブとして用いた遺伝子は
以下の通り。筋肉特異的ミオシン重鎖遺伝子(HrMHC;Araki et al.， 1994)、筋肉特
異的アクチン遺伝子(HrMA4;Kusakabe et al.， 1991)、脊索特異的Brachyury遺伝
子(HrBra;As-T; Yasuo and Satoh， 1993)、表皮特異的遺伝子(HrEpiC;Ishida et 




















































































て十分であることが明らかにされている(Arakiet al.， 1996; Corbo et al.， 1997; 




































析(Kispertand Herrmann， 1993; Kispert et al， 1995)やX線による結晶構造の解析



































































































































































においても、 Hl句 'x6(As-T2)の位置づけは暖昧な部分が多い(Smith，1997; 
Papaioannou and Silver， 1998)。しかしながら、仕7もがに限らず、7もがサブファミ
リー遺伝子のTボックス遺伝子ファミリー内での系統学的位置づけにおいてはしばし
ば混乱がみられる。たとえば、マウス(Chapmanet al.， 1996)とゼブラフィシュ


















































































































































































































Araki， 1.， and Stoh， N. (1996) cis-regulatory elements conserved in the 
proximal promoter region of an ascidian embryonic muscle myosin 
heavy-chain gene. Develop. Genes Evol. 206: 54-63. 
Cameron， C.B.， Garey， J.R.， and Swalla， B.J. (2000) Evolution of the chordate 
body plan: new insights from phylogenetic analyses of deuterostome 
phyla. Proc Natl Acad Sci U S A. 25: 4469-74. 
Chapman， D.L.， Agulnik， 1.，Hancock， S.， Silver， L.M.， and Paipaioannou， V.E. 
(1996) Tbx6， a mouse T-box gene implicated in paraxial mesoderm 
formation at gastrulation. Dev. Biol. 180: 534-542. 
Chapman， D.L.， and Paipaioannou， V.:E. (1998) Three neural tubes in mouse 
embryos with mutations in the T-.box gene Tbx6. Nature 391: 695-697. 
Chauvet， S.， Merabet， S.， Bilder， D.， Scott， M.P.， Pradel， J.， and Graba， Y. 
(2000) Distinct hox protein sequences determine specificity in different 
tissues. Proc Natl Acad Sci U S )l. 11: 4064-4069. 
Clements， D.， Taylor， H.C.， Herrmann， B.G.， and Stott， D. (1996) Distinct 
regulatory control of the Brachyury gene in axial and non-axial 
mesoderm suggests separation of mesoderm lineages early in mouse 
gastrulation. M ech Deν.56: 139-.149. 
Conlon， F.L.， Sedgwick， S.G.， Weston， K.M.， and Smith， J.C. (1996) 
lnhibition of Xbra transcription activation causes defects in mesodermal 
patterning and reveals autoregulation of Xbra in dorsal mesoderm. 
Development 122: 2427-2435. 
Corbo， J.C.， Levine，恥1.，and Zeller， FCW. (1997) Characterization of a 
notochord-specific enhancer from Brachyury promoter region of 
ascidian， Ciona intestinalis. Development 124: 589-602. 
Di Gregorio， A.， and Levine， M. (1998) Ascidian embryogenesis and the 
origins of the chordate body plan. Curr. Opin. Genet. Dev. 8; 457-463. 
35 
Di Gregorio， A.， and Levine， M. (1999) Regulation of Ci-tropomyosin-like， a 
Brachyury target gene in the ascidian， Ciona intestinalis. DeνelopJnent 
126: 5599-5609. 
Erives， A.， and Levine， M. (2000) Characterization of a maternal T-Box gene 
in Cionαintestinalis. Dev. Biol. 225: 169-78. 
Griffin， K.J.P.， Amacher， S.L.， Kimmel， C.B.， and Kimelman， D. (1998) 
孔101ecularidentification of spadetail: regulation of zebrafish trunk and 
tail mesoderm formation by T-box genes. Development 125: 3379-3388. 
r--， Herrmann， B.G.， and Kispert， A. (1994) The T genes in embryogenesis. 
Trends Genet. 10: 280-286. 
Herrmann， B.G.， Labeit， S.， Poustka， lt¥.， King， T.R.， and Lehrach， H. (1990) 
Cloning of the T gene required in mesoderm formation in the rnouse. 
Nature 343: 617-622. 
Hikosaka， A.， Kusakabe， T.， and Satoh. N. (1994) Short upstream sequences 
associated with the muscle-specific expression of an actin gene in ascidian 
ernbryos. Dev. Biol. 166: 763-769. 
Hotta， K.， Takahashi， H.， and Satoh， Nr.(1998) Expression of an ascidian gene 
in the tip of the tail of tail-bud-stage ernbryos. Dev. Genes Evol. 208: 
164-167. 
Hug， B.， Walter， V.， and Gruwald， D.J. (1997) tbx6， a Brachyulツーrelatedgene 
expressed by ventral mesodermal precursors in the zebrafish ernbtyo. 
Dev. Biol. 183: 61-73. 
Ishida， K.， Ueki， T.， and Satoh， N. (1996) Spatio-temporal expression patterns 
of eight epidermis-specific genes in the ascidian ernbryo. Zool. Sci. 13: 
699-709. 
Kimelrnan， D.， and Griffin， K.J. (1998) Mesoderrn induction: a postmodern 
view. Cell 94: 419-21. 
36 
Kispert， A.， and Herrmann， B.G. (1993) The Brachyury gene encodes a novel 
DNA-binding protein. EMBOよ12:3211-3220. 
Kispert， A.， Herrmann， B.G.， Leptin， lv1.， and Reuter， R. (1994) Homologs of 
the mouse Brachyury gene are involved in the specification of posterior 
terminal structures in Drosophila， Tribolhl1n， and Locusta. Genes Dev. 8: 
2137-2150. 
Kispert， A.， Ortner， H.， Cooke， 1.， and Herrmann， B.G. (1995a) The chick 
Brachyury gene: developmental expression pattern and response to axial 
induction by localized activin. Dev. Biol. 168: 406-415. 
Kispert， A.， Koschorz， B.， and Herrmann， B.G. (1995b) The T protein 
encoded by Brachyuηis a tissue-specific transcription factor. EMBO J.
14: 4763-4772. 
Knezevic， V.， De Santo， R.， and Mackem， S.(1997) Two novel chick T-box 
genes related to mouse Brachyury are expressed in different， non-
overlapping mesodermal domeins during gastrulation. De1ノelopment124: 
411-419. 
Kusakabe， T.， Suzuki， J.， Saiga， H.， Jeffery， W.R.， Makabe， K.W.， and 
Satoh， N. (1991) Temporal and spatial expression of a muscle actin gene 
during embryogenesis of the ascidian Halocynthia roretzi. Dev. Growth 
Di力rer.33: 227-234. 
Kusakabe， T.， Makabe， K.W.， and Satoh， N. (1992) Tunicate muscle actin 
genes: structure and organization as a gene cluster. J.Mol. Biol. 227: 955-
960. 
Lemaire， P.， Garrett， N.， and Gurdon， J.B. (1995) Expression cloning of 
Siamois， a Xenopus homeobox gene expressed in dorsal-vegital cells of 
blastulae and able to induce a cornplete secondary axis. Cell 81: 85-94. 
Li， W.H. (1997) Molecular eνolution. Sinauer Associates， Sunderland， MA. 
37 
Mitani， Y.， Takahashi， H.， and Satoh， r¥J. (1999) An ascidian T-box gene As-T2 
is related to the Tbx6 subfamily and is associated with embryonic muscle 
cell differentiation. Dev. Dyn. 215: 62-68. 
Muller， C.W.， and Herrmann， B.G. (1997) Crystallographic structure of the T 
domain-DNA complex of the Brachyury transcription factor. Nature 
389・884-888.
Nishida， H. (1987) Celllineage analysis in ascidian embryos by intracellular 
i吋ectionof a tracer enzyme 1I. lJp to the tissue restricted stage. Dev. 
Biol. 121; 526-541. 
r-.. Nishikata， T.， and Satoh， N. (1990) Specification of notochord cells in the 
ascidian embryo analysed with a specific monoclonal antibody. Cell 
Di万erDev 30: 43-53. 
O'Reilly， M.-A. J.， Smith， J.C.， and C:unliffe， V. (1995) Patterning of the 
mesoderm in Xenopus: dose-dependent and synergistic effects of 
Brachyury and Pintallavis. Deνelopment 121: 1351-1359. 
Papaioannou， V.E.， and Silver， L.M. (1998) The T-box gene family. BioEssays 
20: 9-19. 
Pflugfelder， G.O.， Roth， H.， and Poeck，B. (1992) A homology domein shared 
between Drosophila optomotor四blindand mouse Brachyury is involved in 
DNA binding. Biochen1. Biophys. Res. Conunun. 186: 918-925. 
Satoh， N. (1994) "Developmental Biology of Ascidians." New York: 
Cambridge University Press. 
Satoh， N. (1998) Cell fate determination in the ascidian embryo. 1n: "Cell 
Lineage aηd Fate Determination:，" Moody， S.A. (ed). San Diego: 
Academic Press， pp.59-74. 
38 
Satou， Y.， Kusakabe， T.， Araki， 1.， and Satoh， N. (1995) Timing of initiation 
of muscle-specific gene expression in the ascidian embryo precedes that of 
developmental fate restriction in lineage cells. Dev. Growth. D~万er.37:
319-327. 
Satou， Y.， and Satoh， N. (1999) Development gene activities in ascidian 
embryos. Curr. Opin. Genet. Dev. 9;542-547. 
Schlte-merker， S.， Ho， R.K.， Herrmann， B.G.， and Nusslein-Volhard， C. 
(1992) The protein product of the zebrafish homolog of the mouse T gene 
is expressed in nuclei of the germ. ring and the notochord of the early 
embryo. Developnlent 116: 1021-1032. 
Sinha， S.， Abraham， S.， Gronostajski， :R.M.， and Campbel1， C.E. (2000) 
Differential DNA binding and transcription modulation by three T-box 
proteins， T， TBX1 and TBX2. Gene 258: 15-29. 
Smith， J.(1997) Brachyury and T-box genes. Curr. Opin. Genet. Dev. 7:474-
480. 
Smith， J.(1999) T-box genes: what they do and how they do it. Trends Genet. 
15: 154-158. 
Smith， J.C.， Price， B.M.J， Green， J.B"A.， Weigel， D.， and Herrmann， B.G. 
(1991) Expression ofaXenopus homolog of Brachyury (T) is an 
immediate-early response to mesoderm induction. Cell 67: 79-87. 
Suzabo， S.J.， Kim， S.T.， Costa， G. L吋 Zhang，X.， Fathman， C. G.， and 
Glimcher， L.H. (2000) A novel t:ranscription factor， T-bet， directs Th1 
lineage commitment. Celll00: 655-669. 
Takahashi， H.， Ishida， K.， Makabe， K.'W.， and Satoh， N. (1997) Isolation of 
cDNA clones for genes that are expressed in the tail region of the ascidian 
tailbud embryo. Int. J. Dev. Biol. 41: 691-698. 
39 
Takahashi， H.， Hota， K.， Erives， A.， Di Gregorio， A.， Zeller， R.W.， Levine， 
M.， and Satoh， N. (1999a) Brachyury downstream notochord 
diferentiation in the ascidian embryo. Genes Dev. 13: 1519-1523. 
Takahashi， H.， Mitani， Y.， Satoh， G.， and satoh， N. (1999b) Evolutionary 
alterrations of the minimal promoter for notochord-specific Brachyury 
expression in ascidian embryos. Develop7nent 126: 3725-3734. 
Ueki， T.， Makabe， K.W.， and Satoh， i¥r.(1991) Isolation of cDNA clones for 
epidermis-specific genes of the ascidian embryo. Dev. Growth Differ. 33: 
579-586. 
Yasuo， H.， and Satoh， N. (1993) Function of vertabrate T gene. Nature 364: 
582-583. 
Yasuo， H.， Satoh， N. (1994) An ascidian homolog of the mouse Brachyuη(T) 
gene is expressed exclusively in l1otochord cells at the fate restricted 
stage. Dev. Growth. Differ. 36: 9-18. 
Yasuo， H.， Kobayashi，M.， Shimauchi， Y.， and Satoh， N. (1996) The ascidian 
genome contains another T -domain gene that is expressed in 
differentiating muscle and the tip of the tail of the embryo. Dev. Biol. 
180: 773-779. 
Yasuo， H.， and Satoh， N. (1998) Conservation of the developmental role of 
Brachyury in notochord formation in a urochordate， the ascidian 
Halocynthia roretzi. Dev. Biol. 200: 158-170. 
Wada， H.， and Satoh， N. (1994) Details of the evolutionary history from 
invertebrates to vertebrates， as deduced from the sequences of 18S rDNA. 
Proc Natl Acad Sci U S A. 91: 1801-1804. 
Xanthos， J.B.， Kofron， M.， Wylie， C.， and Heasman， 1.(2001) Maternal VegT 
is the initiator of a molecular network specifying endderm in Xenopus 
laevis. Development 128; 167-180. 
40 
Zhang， J.， and King， M.L. (1996) Xenopus VegT RNA islocalized to the 
vegetal cortex during oogenesis and encodes a novel T-box transcription 
factor involved in mesoderm patterning. Developl1'lent 122: 4119-4129. 
Zhang， J.， Houston， D.W.， King， M.L.， Payne， C.， Wylie， C.， and Heasman， J.
(1998) The role of 111aternal VegT in establishing the primary germ 


























1 16 198 471 





16:RLTLNDRA哩MK圃CSLTN哩E回V画図S 回開国帥羽目iJLKLTAS盈璽E匝VSM函SFL唖~APA圃SN置す 75 




































































100 C. elegans T -BOX 12 (Ce-tbx・12)
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図11 各コンス トラクトを顕微注入しレポーターの発現を解析した結果。表中の数字は怪の実数。
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A 1 AτTCGGCACGAGGATATACACCAAACTGAAAGTACGAGτTAAATCGAAAGAGAGAGGAAA 60 
61τTGTAAGTτTTATTGGACCAGACAAGACTATGGCGAATATGATTCCAAτ守CAτTGGCAAA 120 
121 ATGAGATTGATCAAGAACATCAGAGTTTGATAAATAAτTTCCAACTTCCτTTCCGTGAAT 180 
181 CGGATGτTTCGAGCCCAAAGGAAAATCAA宝TAACACCAACτTGGCAAGATGAAAAGτ'TTC 240 
M K S F 
241 ACCAAGCAGAτTTACCCAAGCTACCATGj~CCAACTTGTCAAAATCCCTCGGAACTACAA 300 
T K Q 工 y p S Y H E P T C Q N P S E L Q 
301 ATGGG'IτTATCACAACAGACACAAACCCGAT'ITTATCAAAGTCAACCAAGAACCGAGGCC 360 
M G L S Q Q T Q T R F Y Q S Q P R T E A 
361 CACGCAATTCGTTCACCGCTGGATCCACAGGTTCAAGTTCATCTACATGACCGGCAGTTG 420 
8 A 1 R S P L 0 P Q V Q V H L B D R Q L 
421 TGGGATAGτTTTTCAGCGGCACAGACTGj~TGATCGTTACAAAAACTGGAAGGCGAATG 480 
W D S F S A A Q T E 悦工 V T K T G R R M 
481τTTCCCGGCTATCGAGTAAAAATGTCGGGAATGGACCCGAATGCTCAATATTGCGTACTG 540 
F P G Y R V K M S G M 0 P N A Q Y 曲C V L 
541 ATGGATAτせTCGAGCGTGGACGAAAACAGATACAAG'ITTCAACACGGAGAGTGGGTGGTA 600 
M D I S S V D E N R Y K F Q 鼠 G E W V V 
601 GCGGGTCGAGGAGAACCCCAAGτTCCGCAGAGATTτTATTTACACCCCAACTCACCTTGC 660 
A G R G B P Q V P Q R F Y L B P • S P C 
661 AGCGGGCAACAATGGATGAAAGAAATTA~rrTCGTTTCATAAAGTAAAACTCACAAACTCT 720 
S G Q Q W M K E I ，~ S F 8 K ~ K L T N S 
7 21 TGTGGAAACTCAGCTGATGGAAAGTTCCrCATACACTCCATGCATCGGTATCAACCTCGT 780 
C G N S A D G K F L工 B S M B R Y Q P R 
781 ATCCACATCGTTCGTACTGATGACGTCAATAC'ITTGCATCτTCAACCGAτ'GTCAACTTTC 840 
工 a I V R T D D V N T L 8 L Q P M S T F 
841 GCτTTTCCGCAAACTGTI江守CGTCACAGTAACCGCTTATCAAAATCACGAGGτTACCAAA 900 
A F P Q T V F V T V T A Y Q N B E V T K 
901 TTGAAAATAAACAACAACCCATτTGCTCGGGGTTTTCGCTCAAATGGAGGAAAAACCAAA 960 
LKINNNPFJ弘 R G F R S N G G K T K 
961 AATATGC宝TGCACAAAACCAACAATGCGATCTTCATGTCGTCGAATCAAATATCCCGCAA 1020 
N M L A Q N Q Q C 0 L H V V E S N 工 P Q 
1021 GAATATTCAAGAAAGAGAGTACAACCATCTCAACTTGGCGACGATCTCGCACAAATGGCA 1080 
E Y S R K R V Q P S Q L G 0 0 L A Q M A 
1081 AAACGCTGGCATGGGAGCTCACCATACCj~TGAAAATATTTACAAGACCCAACATCCCATA 1140 
K R W H G S S P Y H E N 工 Y K T Q H P 工
1141 CTGTCGCCAGCATATTCCAACACAACACj~CATCACTACAATTCCACτTTCCAACACCCG 1200 
L S P A Y S N T T Q H H Y N S T F Q H P 
1201 ATGCCGCTGAATGAAATCAGTCACAACCAGCCAAATAATCAATA'I守ATCAGCCCTATAAT 1260 
M P L N E 工 S H N Q P N N Q Y Y Q P Y N 
1261 CACTAτTCCCCTCCACAAGCACAATATNITGAGAGTGAACAτTTTGAC宝TCAGGCCAGCA 1320 
8 Y S P P Q A Q Y 工 E S E H F 0 F R P A 
1321 CAGTCAAACATGCAAGCGTCCCCGGTATT~ITCGGCAGACTCCAACAGCCCCCCACACACA 1380 
Q S N M Q A S P V F S A 0 S N S P P H T 
1381 GAATCACATCTCGAGCTCAGCGTACCAACGACCACATCTTCGT'ITTATAACCAGCAAGTC 1440 
E S H L E L S V P T T T S S F Y N Q Q V 
1441 AAτTTAGAAAATGTTGTTTCTCAAACACCTACCAGT宝TCGTGCCCACGACGCACCCAATT 1500 
N L E N V V S Q T P T S F V P T T H P 工
1501 ACTACTGCATGCGGCACTGTACAAG宝TGCCAACTGτTTTCGGTCTCCACTGGATTCAACT 1560 
T T A C G T V Q V A N C F R S P L 0 S T 
1561 GACGAGGGATATATTTCTACGTCACTGAGCAACCCCGATGAAGAAATAAAAGAAGTCACC 1620 
o E G Y 工 S T S L S N P 0 E E 工 K E V T 
1621 GACGTGATCTCTACTCTAAATGACGTAτ~rATCGACGGATGτTTCACCAAACAACATTGGA 1680 
o V 工 S T L N 0 V L S T 0 V S P N N 1 G 
1681 CCAGCCAACTCCAACTCTGCTGAAATTAATGGAGACATAAGTTGTGCAATTAATCTTTTG 1740 
P A N S N S A E 工 N G 0 工 S C A 工 N L L 
1741 GCAACCTCTGCTTCATTTAGCCCGATTTATTAAATGTAAATATTτTTATGCGTCTCCCCA 1800 
A T S A S F S P 工 Y
1801 TTCTTGTATτTATGAττTAτTTGTG空τTATAAACCAAACATCAGTTCGATτTTGTACCGC 1860 









16 T -domain 198 289 380 471 141 T -domain 325 445 565 681 












G AL4DBD -HrTbx6( 446・565)








































































































































CG6444 gene product 
Chain A， Complex Of Human Methionine Aminopeptidase-2 
CG5395 gene product 
non-functionaJ folate binding protein 
CG 11266 gene product 
claustrin 
methionine aminopeptidase; eIF-2・associatedp67 
V ACUOLAR A TP SYNTHASE 14 KD SUBUNIT 
phosphatidylinositol g]ycan， cIass H 
testin 
non-functionaJ folate binding prote担
hypothetical protein T12G13.150 
ATP su}furylase/APS kinase 
出579N16.2(SET binding factor 1) 
ribosomal protein S8 
hypothetical prote血 C0550w
splicing factor， arginine/serine-rich 7 (35kD) 
No sIrnjlarity 
CG3918 gene product 
hypothetical protein C0550w 
hypothetical protein FU10815 
unnamed protein product 
human homolog of DnaJ prote血
CAMP-阻 SPONSEELE旧 NTBINDING PROTEIN 2 (CREB2) 
hypothetical protein XP _001244 
g1ycogen phosphoryl出e(EC 2.4.1.1) 
hypothetical prote血 C0550w
RNA binding motif protein 8 
Nos白ularity
putatJve oncogene protem 
serine/threonine kinase receptor associated protein 
non-functionaJ folate binding protein 
K1九1¥.0972protein 
hypothetical protein XP _001244 







































brain acidic ribosomal phosphoprotein PO 




hypothetical protein C0550w 
non-functional folate binding protein 
golgi vesicular membrane trafficking protein p18 
ATP SYNTHASE DELTA CHAlN 
golgi vesicu1ar membrane trafficking protein 
unnamed protein product 
ataxia-telangiectasia mutated protein 
prenylated rab acceptor 1 
RIBONUCLEOSIDE-DIPHOSPHATE REDUCTASE M2 CHAlN 
bA42415B.1 (novel protein) 
bup=5'of brni-1 prov訂aJinsertion locus 
probable spindle pole body associated protein 
hypothetical protein Rv2807 
ubiquitin-conjugating enzyme ubc-2 
RU2S 
hypothetical protein FU10902 
hypo出eticalprotein C0550w 
hypothetical protein C0550w 
hypothetical protein C0550w 
actin related protein 2/3 complex， subunit 2 
ENV protein 
histone deacetylase (EC 3.5.1.-) HD2-p39， nucleolar 
paJrnitoyl・proteinthioesterase 2 
e∞むopicviral integration site 1 
contains s白ularityto Pfam family 3' exoribonuclease 
KIAA1629 protein 
ATP SYNTHASE OLIGO恥fYCINSENSITMTY CONFERRAL PROTEIN PRECURSOR 
cytochromes P450， CYP4T2 
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007c hypothetical protein C0550W 110e non-structural sigma-NS protein 
110f small EDRK-rich factor 2 309f membrane transporter PFB0465c 
110g 5・HT1Dreceptor 309g Rpt4 gene product 
111c hypothetical protein C0550w 310a Not3 
l11d 40S RIBOSOMAL PROTEIN S2 310g 26S proteasome AAA-ATPase subunit RPT4a 
111h hypothetical protein Y79H2A.6 312b hypothetical protein C0550W 
112a laminin， gamma 1 precursor; former1y LAMB2 401c hypothetical protein C0550w 
112b unnamed protein product 401d MigA 
112c DNA segment on cruomosome X and Y 401g Nck， Ash and phospho1ipase C gamma-binding protein 4 
202b CG14701 gene product 402b ADT/ATP translocase 
202c proteophosphoglycan 402f CG12220 gene product 
202d SURFEIT LOCUS PROTEIN 4 404h UBIQUITIN-BINDING PROTEIN P62 
202g ADP-ribosylation factor-like protein 405a unnamed protein product 
203f Nos白ularity 405h HSPC037 protein 
203g hypothetical protein C0550w 406b hypothetical protein W01C9.1 
203h No similarity 406h No similarity 
204f collagen， type IV， alpha 3 407f casein kinase I (EC 2.7.1.-) beta chain 
204g kinesin-like molecule 407h extensin 
205e eukaryotic translation initiation factor 3， subunit 3 408a 26s proteasome p44.5 protein 
205f hypothetical protein FU10548 408e cyc1in A 
205g amoeboid myosin 1 411b hypothetical protein R03D7.2 
205h quinolinate phosphoribosyltransfer出e 411d KIAA1268 protein 
207d cysteinyl-tRNA synthetase 501a PIST 
208b haem lyase 501c Nos加討larity
208e hypothetical protein C0550w 503b D19B gene product 
209g phospholipase A2， group IVB 505d phospholipase A2， group IVB 
210c proprotein convertase aPC6C isoform 505e unnamed protein product 
210d hypothetical protein F09E8.2 601h probable spind1e pole body associated protein 
21le inositol hexakisphosphate kinase 602f CG7519 gene product 
302b DNA-DlRECTED RNA POLY恥1ERASEn LARGEST SUBUNIT 603f hypothetical protein C15C6.1 
303d hypothetical protein K02E11.2 604b protease 
303e voltage-dependent anion channel 604d F1E22.17 
305c RAB27A 604f ELONGATION FACTOR 1-ALPHA 
表 1
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305f cJaudin 605a prenylated rab acceptor 1 
306a cathepsin L 605c arfaptin 1 
306b Cas-assodated zinc finger protein 608e DC2 
307c zinc finger protein 90; Nkl0 expressed protein 609c G 1/S-SPECIFIC CYCLIN El 
表 l
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